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MATERIALS AND METHODS
Chemistry
Laboratory chemicals were supplied by Chemdise Chemical Ltd (Rajkot, India). Melting points of the synthesized compounds were determined in open capillary and were uncorrected. IR spectra were recorded in Thermo Scientific; NICOLET iS10 spectrophotometer in KBr disc. 1 H NMR spectra were recorded on a 400-MHz spectrophotometer using DMSO-d 6 as solvent and TMS as internal standard. The purity of the compounds was checked by TLC. Elemental analyses of all the compounds were in agreement with the calculated values. The antitubercular activity was evaluated at Micropharm Gandhinagar, Gujarat, India, using the Lowenstein-Jensen method.
The building block 2-amino-5-fluorobenzothiazole [2.023a-c] was prepared according to previously reported procedures .
General method for synthesizing ethyl (5-fluorobenzothiazol-2-yl) carbamate
2-Aminobenzothiazole (0.066 mole) 13.5 g, absolute ethanol 30 mL, anhydrous K 2 CO 3 (2 g), and ethyl chloroformate (0.0064 mole) 0.7 g were mixed at 0°C-5°C. The mixture was heated for 7-8 h at 60°C-70°C. The solution was filtered, and the solvent was evaporated under reduced pressure to obtain the product as a solid, which was recrystallized using ethanol.
General method for synthesizing N-(5-fluorobenzothiazol-2-yl)hydrazine carboxamide
Ethyl (5-fluorobenzothiazol-2-yl) carbamate (0.021 mole) 5.5 g, treated with 4 mL of hydrazine hydrate, was dissolved in ethanol (30 mL). The reaction mixture was refluxed for 5 h and cooled to room temperature. The separated products were filtered, and the residue was washed with ethanol and recrystallized using ethanol.
General method for synthesizing substituted benzaldehyde N-(5-fluorobenzothiazol-2-yl) semicarbazone N-(6-fluorobenzothiazol-2-yl)hydrazine carboxamide (0.02 mole) 5.21 g was dissolved in absolute ethanol, and substituted benzaldehyde (0.02 mole) 2.40 g was added and refluxed for 3 h, and then the solvent was removed under reduced pressure to yield Schiff base.
General method for synthesizing azetidinones from Schiff base
To a solution of Schiff base (0.10 mol) in DMF, chloroacetyl chloride (0.10 mol) and triethyl amine (0.10 mol) were mixed and stirred for 24 h. The reaction mixture was poured into cooled water and the liberated compound was extracted using chloroform. Evaporation of the compound afforded the corresponding azetidinones. 
1-(3-chloro-2-oxo-4-(p-methoxyphenyl)azetidin-1-yl)-3-(5-fluorobenzothiazol-2-yl)urea (A6)
Yield 80%; mp 175°C, IR (KBr) v cm -1 : 3095 (NH), 1675 (C=O), 1605 (C=N, C=C), 720 (C-S), 680 (C-Cl),. 1 H NMR (DMSO-d 6 ) δ (ppm):, 2.95 (s, 3H, OCH 3 ), 3.95 (s, 1H, azetidin C 4 -H), 4.23 (s, 1H, azetidin C 3 -H), 6.00 (s, 1H, N 1 -H), 7.68-? (m, 7H, Ar-H),
1-(3-chloro-2-oxo-4-phenylazetidin-1-yl)-3-(5-fluorobenzothiazol-2-yl)urea (A7)
1-(3-chloro-2-oxo-4-(o-tolyl) azetidin-1-yl)-3-(5-fluorobenzo[d] thiazol-2-yl)urea (A9)
Yield 88%; mp 195°C; IR(KBr) v cm 
1-(3-chloro-2-oxo-4-(o-methoxy) azetidin-1-yl)-3-(5-fluorobenzo[d] thiazol-2-yl)urea (A10)
Yield 85%; mp 180°C; IR(KBr) v cm 
In vitro evaluation of antimycobacterial activity
Determination of minimal inhibition concentrations
The test compounds were subjected to screening by the Lowenstein-Jensen method using Mycobacterium tuberculosis H37Rv strain (MTCC 200) (L.J. method) (Patel et al. 2011) . All the synthesized compounds were screened for antitubercular activity at Micropharm Laboratory, Gandhinagar.
Preparation of medium
Eggs were broken aseptically to obtain 500 mL of egg solution. The solution was filtered through a sterile muslin cloth into a sterile conical flask containing glass beads. A sterilized mineral salt solution (consisting of 1.2 g potassium phosphate, 0.12 g magnesium sulfate, 0.3 g magnesium citrate, 1.8 g/L asparagine, 6 mL glycerol, and 300 mL distilled water) and 4 mL sterilized malachite green solution 16 mL (2.0%) were added to the 500 mL egg solution. The contents were commixed well to obtain a uniform medium.
The compounds (3 mg) were dissolved in 1.5 mL DMSO and diluted using DMSO to prepare 2000 μg/mL of stock solutions. Two concentrations, 50 and 25 µg/mL, were acclimated to evaluate the antitubercular activity. A 0.5-mL aliquot of each concentration was transferred into different McCartney bottles. Then, 5 mL of L.J. medium was added and commixed well. The mixture was homogenized in a vortex mixer for 1 min, and if required, the opacity was adjusted by adding sterile distilled water. Screw-capped tubes containing 5 mL medium were inspissated at 85°C for 40-45 min. This inspissation process was repeated three times.
Isoniazid and rifampicin (3 mg) were chosen as the standard drugs for the comparison of antitubercular activity. The drug was dissolved in DMSO and diluted and tested as described above. The bottles were incubated at 75°C-80°C for 3 days for solidification and sterilization.
Procedure for inoculation
For culture inoculation, 1 µg/mL of the standard suspension was diluted and 0.2 mL of the inoculums was added to each tube. After inoculation, the tubes were incubated at 37°C in a slanted position with the screw cap scarcely loosened to allow evaporation of the inoculum. After 24-48 h, the screw caps were tightened and the tubes were further incubated. Results were read on the 28 th and 56 th day after inoculation. The reading of the results is predicated by counting the magnification on the different slants and the calculation of the proportion of bacilli was carried out by comparing counts on drug-free (control) and drug-containing L-J media.
RESULTS AND DISCUSSION
Chemistry
The reaction sequence for the titled compound is outlined in Figure 1 . The reaction between 2-aminobenzothiazole and anhydrous K 2 CO 3 , ethyl chloroformate, and ethanol provided ethyl (1,3-benzothiazol-2-yl) carbamate through the reaction with hydrazine hydrate and ethanol to produce N-(5-fluorobenzothiazol-2-yl) hydrazine carboxamide. N-(5-fluorobenzothiazol--2-yl) hydrazine carboxamide was again treated with different aromatic aldehydes to yield the Schiff base. The obtained 
